










































































































































UBC 1994 Engineered Design, 1 Story, ?3' x 40'r 6:12 roof pitch
85 mph (3 sec gust), Zone 4,30 psf snow

1 STORY
LWIIS

Gategory Item Compllant

Solutlon otv
Untt

Cost

Total

Cost

Design and Cost

Notes

o

o

o

o

o

a

o

ROOF STRUCTURE

WALL STRUCTURE

FLOOR STRUCTURE

FOUNDATION STRUCTURE

Framing Ratters 2x10, 16" O.C. 1120 $1.974 $2,210.88

Sheathing/

Diaphragm

Sheathing 7/16" OSB 't't20 $0.870 $974.40

NailSpacing 6:12 8d

Rool Uplift Rool to Wall 253 tb 62 $1,060 $65.72 Simpson H4 @ raller & plate

1st Floor 't47 lb tvA Conventional OK

Studs 1st Floor studs, 1 6 o.c. 2x4 SPF SG 1 088 $0.790 $8s9.52

Shearwalls

& Holddowns

1st Floor Panels 5/16'OSB 6:12 1 088 $0,610 $663.68

1st Floor Holddown 672.57 tb 24 $5.156 $123.74 Simpson ETA40

Headers

and

Opening

Framing

3' 1st Header 2-z5 6 $10.020 $60.12

3'1st Connection 285 lb 12 $1.873 822.48 A35F & ETA12

6''lst HeadEr 2-2x10 1 $30.150 $30.1s

6' 1st Connestion 570 tb 2 $1.923 $3.85 LTP4 & ETA12

AdditionalKing Studs 1-2x4 SPF SG 2 $3.260 $6.s2

10'1st Header 'l-3r10 Glulam 1 $85.050 $8s.0s

10' 1st Connection 9s0 lb 2 $7.302 $14.60 MTS12 & ETA4O

AdditionalJack Studs 1.4(4 SPF SG 2 s3.260 $6.s2

Additional Kinq Studs 1.2x4 SPF SG 2 $3.260 $6.s2

Windows & Doors 3056 Window I{/A l.l/A

6056 Window NIiA t{/A

3 foot door N/A N/A

6loot slider r{/A tl/A

1 0 garaqe door wA N/A

Joists 1st Floor r\UA

1st Floor Sheathinq wASheathing/

Diaphragm 1st Floor Nail Spacinq N/A

III
Foundation

Anchors
End Wall Plate 5/8" bolt, 6'O.C 12 $3.010 $36.12
Side Wall Plate 5/8" bolt, 6'O.C 16 $3.010 $48.16

Notes:

House Total = 8_03

1. Unless noted all members are No. 2 S.P.F. or Hem Fir
2. All shear walls are fully sheathed with structural I sheathing
3. Roof uplift values are calculated from wind acting parallelto ridge using MWFRS
elderior zone pressure coetlicients
4. Shear wall holddowns are required at ends ol walls and at all openings.
5. Shear wall holddowns must be tied to loundation and connEctEd to a double stud
6. Jack and King stud required at each side of opening
7. Sheanrall design is based on sesmic loads eventhough wind loads control

a

a

a
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o

o

o

o

e

O

ROOF STRUCTURE

OR STRU

FOUNDATION STRUCTURE

a

1.994 Engineered Design, 2 Story, 28' x 40'r 8:12 roof pitch Y,,

Lw/HS(3 sec gust), Zone4,30 snow

Category ltem Compllant
Soh.rtlon otv

Unlt
Cost

Totsl
Cost

Deslgn and Cost
RelErences

Framino Rafters 2x10, 16'O.C 1120 $2.1 68 s2,428.16

Sheathins 7/16'OSB 1 120 $0.e20 $1,030.40
Nail Spacinq 6:12 8d

Sheathing/
Diaphragm

297 lb 62 $1.060 s6s.72 H4 @ raler and plateRoof to Wall

2nd Floor 191 lb N/A Convential nailing OK
Roof Uplift

1st Floor N/A N/A

$0.790 $859.s2

Studs

2nd Floor studs, 16 o.c 2x4 Stud Grade 1088

5/16'w/6:12 6d

672.6 lb

ffi

f'i:6.", j:i*rl:ellz::Er$iii:::i:

2nd Floor Panels

2nd Floor Holddown

ffi
I6riEliiiil(iP.,4{ifi Siiiiiii:iiii:i!::::::i:ie

1088
!lt|l::::ffi1:l:I
i:lliiii;i:ilt:gEE

26

$0.610

$2.136

$663.68

$ss.s4 MSTA24

Sheanrvalls

& Holddowns

3'2nd Header 2-2x6 9 $10.600 $95.40

3'2nd Connection 33s lb 18 $1.923 $3r.61 LPT4 @ Header ETA12 @ Base

Headers

and

Opening

Framing

3046 Window N/A N/AWindows & Doors

ffi trffiffi ffi ffifi q'fl',$ffi r'Erffi?q

ffiffiffiffi

Floor Joist l2nd Floor 2x10, 16'O.C. 1120 $1.620 $1,814.40

Diaphragm Floor
Flor Nail

23132' 1120 $0.8e0 $e96.80
6:12 8d N/A

Foundation

Anchors

o

a

Notes:

o

House Total = $10,192.582

1. Unless nded all members are No, 2 S.P.F. or Hem Fir

2. All shear walls are fully shealhed with strustural I sheathing

3. Uplift values are calculated frorn wind acting parallel to ridge using worst case exterior zone pressure coefficients

4. Shear wall holddovyns are required al ends of walls and at all openings.

5. Shear wall holddowns must be tied to loundation and connected to a double stud

6. Jack and King stud required at each side of opening

7. Shearwall design is based on sesmic loads eventhough wind loads cmtrd
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a

o

o

o

o

o

o

o

a

APPENDIX B

Case Study Data

a

o



a

o

ROOFSTRUCTURE

a

WALL STRUCTURE

o

o

o
FLOOR STRUCTURE

o FOUNDATION STRUCTURE

Notes:

o

o

a Houee Total = $8,45i1.13

1. Unless noted all members are No. 2 S.P.F. or Hem Fir
2. Holddourn addition per section 602.9 ' Exception'
3. An additional 4 in. is required at the garags to meet the requirements of 6O2.9'Exception'

(8ft) (4inl1 2in)'($25.OC/sf)= $66.667

Hs/LW
Case Strdy Evaluation, I Story

Tnr,e snow
Item Complhnt

Solu0on otv
Unlt
Cost

Total
Cost

Cstegory Deslgn and Cost
Notes

Framing Rafters, 6:12 pitch 2<10, 16'o.c. 1612 $1.974 $3,182.09 15 ft span

Rafters, 10:12 pitcfi 16, 16'o.c 414 $1.5/5 $652.0s 10 ft span

Sheahing/

Diaphragm

Sheathino. 6:12 pitch 7/16'OSB 1612 $0.870 $1,&2.4
Nail Soacino. 6:12 pitch 6:12 8d N/A

Sheathino, 10:12 pitch 7/16'OSB 4't4 $0.970 $401.s8
Nail Spacino. 10:12 pitch 6:12 OSB t{/A

Roof Uplift Roof to Wall, 6:12 pitch }UA wA
Wall to Floor. 6:12 pitch TI/A t{/A

Rool to Wall, 10:12 pitch TI/A t{/A
Wall to Floor, 10:12 pitch lVA N/A

Studs Studs, 16 o.c. D<4 Stud Grade 1m @.790 $1,403.83

Shearwalls

& Holddowns

Wall bracinq Letin bracdpressM 1Tn $0.580 $1,030.66

Holddown z $12.141 $24.28 HPAHlt2 needed @ garage, Note 2

Holddown Garaqe Openino Extra's $66.67 Note 3

HEaders

and

Opening

Framing

3'Header 2-A4 4 se.220 $36.88

3'Connection wA tl/A
3'- 8' Header 2-d4 5 $11.269 $56.35
3'- 8'Connection NI/A t\UA

5'Header 2-2I€, 2 $17.667 $35.33
Additional Kinq SUds wA t'l/A
5'Connection NI/A tl/A
6'Header 2-m 1 $21.250 $21.25

Additional Kins Studs TI/A I{/A
6'Connection wA TI/A

16'Header 2-x12 1 $89.401 $89./tO

Additional Jack Studs t{/A l.J/A

Additional Kino Strds il/A f.l/A

16'Connection t'l/A tl/A
Windows & Doors No protection

required t'l/A

Joists 1st Floor IVA rvA
Sheatning/

Diaphraqm

Floor Sheathino t{/A f\UA

Floor Nail Soacino tl/A t{/A

Foundation

Anchors

End Wall Plate

End Wall Plate

'Side Wall Plate
Side Wall Plate

1/2' anchor bolts,6' o.c. tt $2.320 $13.92
1/2' anchor bolts,6' o.c. 5 $2.320 $11.60
1/? anchor bolts.6' o.c. 10 $2.320 $23.20
1/? anchor bolts,6' o.c. 5 $2.320 $11.60

O &1



CABO-9S Case Study Evduafion,l StorY

lfi) mph (fastest mile), Zqnp l'2Qpqf
I Story
Hw/LS

Category Item Compllant
Soluton oty

Unlt
Cost

Total
Coet

Ileelgn and Coet
Notes

ROOFSTRUCTURE

WALLSTFUCTURE

Shearwalls

& Holddourns

FLOOR

STRUCTURE

House Total = $t,344.45

1. Unless noted all members are No. 2 S.P.F. or Hem Fir
2. Holddown addition per section 602.9' Exception'
3. An additional 4 in. is required at the garage to meet the requirements of @2.9 'Exception'

(8ft) (4inl1 2in)'($25.0Usf)= $66.667

o

a

o

o

o

o

o

a

o

a

Framing Rafters, 6:12 pitctr 88, 16'o.c. 1612 $1.640 $2,64i1.68 '15 ft span
Rafters, 10:12 pitch 16, 16'o.c. 414 $1.5/5 $652.05 10 ft span

Sheahing/

Diaphragm

Sheahins. 6:12 pitch 7/16'OSB 1612 $0.870 $1.&2.4
Nail Spacino, 6:12 pitch 6:12 8d tl/A
SheathinE, 10:12 pibt 7/16'OSB 414 $0.970 $/rc1.58
Nail Soacinq. 10:12 pitch 6:12 OSB Il/A

Roof Uplift Roof to Wall. 6:12 pitch 427\b 78 $0.s90 $46.02 Simpson H3

Wall to Floor, 6:12 pitch 427\b 78 $0.590 $46.02 Simpson H3

Rool to Wall, 10:12 pitch fi7 tb 32 $0.530 $16.96 Simpson H4

Wall to Floor, 10:'12 pitch 267 tb 32 $0.530 $16.96 Sirnpson H4

Studs Studs, 16 o.c. 2<4 Stud Grade 1Tn $0.790 $1./O3.el
Wall bracinq Let-in bracdpressid 1Tn $0.580 $1,030.66
Holddown 2 $12.141 $24.28 HPAHDI+2 needed @ qaraoe, Note 2
Garaqe Openino Extra's $66.67 Note 3

3'Header 4 $9.220 $36.882-u4
3'Connection 961 lb I $6.864 $3r.91 2 Simpson LTP4 & ETA4O

3'- 8' Header 2-a,4 E $11.269 $56.35
3'- 8'Connection 1174\b 10 $12.286 $122.86 2 Simpson LTP4 & PAHD42

5'Header 2-2x6 z $17.667 $35.33
Additional Kino Strds NI/A TI/A

5'Connection 1601 lb 4 $13.1lo $s2.s6 3 Simpson LTP4 & PAHD42

6'Header 2-m 1 $21.2s0 $21.25
Additional Kino Strds tl/A TI/A

6'Connection 1922\b 2 s13.140 $26.28 3 Simpson LTP4 & PAHD42

16'Header z-dl2 1 $89.401 $89./O
Additional Jack Studs TI/A

AdditionalKins Studs TI/A

Headerc

and

Opening

Framing

16'Connection 3204lb 2 $18.579 $37.16 4 Simpson MTS12 & HPAHD42

Windows & Doors No protection

required t{/A

Joists llst Floor TI/A NI/A

NI/A f\UASheathing/

Nail l.l/A N/A

Foundation

Anchors

End Wall Plate

End Wall Plate

Wall Plate

Side Wall Plate

1/? anchor bolts,6' o.c. 6l $2.320 $13.92
1/2' anchor bolts,6' o.c. sl $2.s20 $11.@
1/2' anchor bolts,6' o.c. 1ol $2.320 $23.20
1/2' anchor bolts.6' o.c. sl $2.320 $11.60

Notes:

*2 o



o

o

o

a

o

o

o

o

ROOF STRUCTURE

WALL STRUCTURE

FLOOR STRUCTURE

FOUNDATION STRUCTURE

Notes:

o

a

o

HouseTota! = 39,755.21

1. Unless noted all membersare No. 2 S.P.F. or Hem Fir
2. An additional 18.4 sf ol wall arEa was added at the gaage opening along wih

56 sf. of 7/16'OSB applied as interior sheatring at 4:12 spacing wih 8d nails
to prcvide sulficient shear resistence.

3. One header is lorlireplace opening

ASCET-95 Case Study Evaluation,l Story

t5 mph (3 sec. gust), Zor" 4. 30 ptf 
"oo* 

lo"d
I Story
HS/LW

Category Item comPllant
Soluton ov

unll
Cost

r ota!
Coet

Dsslgn and Cost
Notes

Framing Rafters. 6:12 oitch a(10,16'O.C. 1612 $1.974 $3,182.09 1S'span

Rafters, 10:12 pitch 48, 16'O.C. 414 $2.000 $828.00 10'span

Sheathing/

Diaphragm

Sheathinq.6:12 pitch 7/16'OSB 1612 $o.870 $jo,z.e
Nail Spacinq, 6:12 pitch 6:12 8d t{/A

Sheathins, 10:'12 pibh 7/16'OSB 414 $0.970 9lo1.s8
Nail Spacino, 10:12 pitch 6:'12 8d tl/A

Hoof Uplift Roof to Wall, 6:12 pitch 271tb 78 $0.530 $41.34 Simpson H4

Wall to Floor, 6:12 pitch 164 lb l.l/A Corventional nailing OK

Roof to Wall, 10:12 pitch 189 lb TT/A Convenlional nailino OK

Wall to Floor, 10:12 pitch 83lb TI/A Conventional nailing OK

Studs Studs. 16 o.c D<4 Slud Grade 1Tn $0.790 s1.403.83

Shearwalls

& Holddowns

Wall bracins 7116'6:128d, 1Tn $0.690 $1,226.13

Holddown 1q]0 b 24 $10.5/8 $253.87 Simpson PAHD42

Garaqe Openino E<tsa's $s00.04
Headers

and

Opening

Framing

3'Header 2-e/6 4 $10.600 942.Q
3'Connection 305|b I $1.873 $14.98 Simpson A35F & ETA12

3'- 8'Header 2-^8 5 $1s.192 $7s.96
3'- 8'Connection 373 lb $1.873 TI/A Simpson A35F & ETA12

5'Header z-aj0 2 $2s.125 $50.25
Additional Kins Strds t{/A TI/A

5'Connection 508 tb 4 $1.923 $7.69 Simpson LTP4& ETA12

6'Header z-ul2 1 $89./O1 s89.40
Additional Kino Strds D<4 Stud Grade 2 $6.520 $13.O1

6'Connection 609 tb 2 $1.923 $3.85 Simpson LTP4 & ETA12

16'Header 2-m 1 $89.lo1 $89.,1O

Additional Jack Studs D<4 Stud Grade 4 $3.260 $13.04
Additional Kino Shrds 2t4 Stud Grade 4 $3.260 $13.04
16'Connection 1136 lb 2 $12.286 s24.57 2 Simpson LTP4 & PAHD42

Windows & Doors No protection

required t'l/A N/A

Joists 1st Floor tl/A TI/A

Sheathing/

Diaohraom

Floor Sheahino wA t{/A
Floor Nail Spacing wA l.l/A

Foundation

Anchors

30'End Wall Plate 198' anchor bolts, 6'o.c. 6 $3.010 $18.06
20'End Wall Plate lslg'anchor bolts, 6'o.c. 5 $3.010 $15.05
51'Side Wall Plate lU8'anctor bolts, 6'o.c. 10 $3.010 s0.10
2O'Side Wall Plate lV8'anchor bolts, 6'o.c. 5 s3.010 $1s.05

&3



ROOFSTRUCTURE

WALL

FLOOR STRUCTURE

FOUNDATION STRUCTURE

a

o

o

o

o

a

a

o

o

o

o

HouceTotal = $13,196.89

1. Unless noted all members are No. 2 S.P.F. or Hem Fir
2. An additional 18.4 sl of wall area was added al the garage opening along wih

56 sf. ol 7/16' OSB applied as interior sheathing at 2:12 spacing with 8d nails
to prcvide sulficient shear resistence.

3. One hEader is lorlireplace opening

I Story
Hw/LSsmow loadn Zone 20

-95 Case Study Evaluation' I
sec.

Item qomplant
Soluton otv

Unlt
Coet

Total
Goct

Deslgn and Cost
Notes

cstegory

Rafters. 6:12 pitch 3x'10, 16'O.C. 1612 $2.902 $4,578.02 1S'span

Rafterc. 10:12 Ditcfi a10, 16'O.C. 4't4 $2.362 $977.87 '10'soan
Framing

1612 $0.924 S1 ./l89./19Sheahino, 6:12 pitctt 7/16'OSB
4:4 8d wANail Spacing, 6:12 pibh

Sheathino. 10:12 oitch 7/16'OSB 414 $0.990 $409.86
N/A

Sheahing/
Diaphragm

Nail Spacins, '10:12 pitch 6:8 8d

78 $2152 $167.86 Simpson H1ORoof to Wall, 6:12 pitct 815|b
708 lb 78 $2.152 $167.86 Simpson H10Wall to Floor, 6:12 pitch

Rool to Wall. 10:12 oitch 568 lb 32 $1.066 $3r.11 Simpson Hl
461 lb 32 sl.066 $sr.11 Simpson H1

Boof Uplift

Wall to Floor, 10:'12 pitctt

Studs Studs. 16 o.c. Dt6 Slud Grade 17n $0.990 $1,759.23

Sheanralls

& Holddowns

Wall bracing 7l'16'3:128d lTn $0.7,O s1.314.98

Holddown 2353|b 24 $10.578 $253.87 Simpson PAHD42

Garage Opening Extsa's $50r.24 Note 2

Headerc

and

Opening

Framing

3'Header 2-26, 4 $10.600 $42.4
3'Connection 917 lb I $6.864 $31.91 2 Simpson LPT4 & ETA4O

3'- 8'Header 2-N 5 $15.192 $75.96

3'- 8'Connection 1121 lb 10 $12.286 $122.86 2 Simpson LPT4 & PAHD/[2

5'Header 2-2(10 2 s25.125 $50.25 Note 3

Additional Kino Shds NI/A t{/A
5'Connection 1528|b 4 $13.578 $54.31 Simpson LPT4, MTS12 & PAHD42

6'Header 2-412 1 $44.701 s44.70
Additional King Stnds 2<6 Stud Grade 2 $4.410 $8.82

6'Connection 1833|b 2 $14.870 $29.74 2 Simpson MTS 12 & PAHD42

16'Header 2-a,6, 1 $47.350 $47.3s
Additional Jack Studs 2<6 Stud Grade 4 $4.410 $17.64

AdditionalKins Suds 216 Stud Grade 4 $4.410 $7.e1
16'Connection 3408 lb 2 $19.383 $38.77 3 Simpson MTS 12, A35F & HPAHD42

Windows & Doors 3050 Protection 2 $40.20s s80.41

3 ft Door Protection 2 $42.seo $85.18

38@ Protection 5 $52.054 $2@.27
5030 Protection 1 $/o.205 $40.21

6 ft Slider Protection 1 $92.150 $92.15
Garage Protection 1 $154.5,O $1s4.54

Joists 1st Floor TI/A N/A

Sheathing/

Diaphraqm

FloorSheahino tYA l.l/A
Floor Nail Soacinq t'l/A r{/A

End Wall Plate anchor o.c.

Anchors End Wall Plate anchor o.c.

'Side Wall Plate anchor bolts,6'o.c.
Side Wall Plate 98' anchor bolts,6' o.c.

el $3.010 $27.09

sl $.010 $1s.05
$30.10

$15.0s

1ol $3.010

sl $3.010

Notes:

g4
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BUILDER SURVRT OF I,OCAL BUILDING CODE REQUIREI,IENTS
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o

Name

Title:

Department:

Address:

Phone/Fax

Residential Code Used for Single-Family

BOCA (year)
ICBO (year )
SBCCI (year )-
CABO (year )-

Describe briefly the major local modifications to
model code with respect to single-family homes:

Design Conditions:

Ground Snow Load: 

-psf
Wind Speed: mph-fastest-mile

Wind Exposure (B or C): 

-
Frost Depth: in. (to bottom of footing)

Percentage of single-family homes failing inspections
due to stnrctural problems/non-compliance (circle
one):

<5 l0 20 30 40 >50

Top five reasoDs for failed inspections (structural
issues only, rank highest to lowest):

Under what conditions does your jurisdiction require
engineering for a single-family home and for what
aspects of the stnrcnre?

Does your departmeDt perform plan reviews for
single-family homes? Yes No

Does your department review engineering calculations
for single-family homes when required? Yes No
NA

What fees are charged for single-family homes?

Permit $ Plan Review L

Inspection(s) $

Other (? ) S

Other (? ) $

What types of mandatory inspections does your
department perform for single-family homes?

1.

2.

3.

4.

5.

Please Return Completed Form To:

Jay Crandell
NAHB Research Center, Inc.

400 Prince George's Boulevard
Upper Marlboro, MD 20774-8731
800-638-8556/30 1 -2 I 8-88 27 (fax)
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NIAHBT=''**-, .ENTER
400 Prince George's Boulevard . Upper Marlboro, MO 20774-8731 o (301) 249-4000 . FAX (301)249-0305
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